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. ·., (THIS s:::~:;~~ BEEN '\ 

.. '•.· .... 

.. , ........... ··. >:: .. ~- ,. 
The invention, .~elat.es .to a .. f~xipg, element for con-_._·.-.-··j ·,.: '.. :··: ... . .... 

n(!ce..ing a . liga~e~t: ~o .. ,a bone part of a }'.1~ma.I'l or animal in 
.. . . . . . . . ' '• .. '· , . ~ . . : :- ' :.:.- .... . . .". ,;· .. : :- , . ··~. : . .. . 

adc}it:i,.on to a liga-ment fixed to a pon~ .pa_rt with at least 
. '. . . . ,· ; . ~ . ..,_\ . .. . : . . ... : . . . . .. : ..... ~-'.. . : . . . . . .· 

one such fixing element~- .. ·; .·.,, . ·· . 
. . When a l,~gamer1t is damc;tged, fo;r_ :i..ns~ance a hamstring 

. . . . .. . . . :· . . ~. .· :. ·. -

is torn Cligamen~ rupture) i.t i~· po·~~~b:J.e. to arrange a 
. .. '-.. . ' . ; . ~·· .. i ·:. :. . . . :. ~ .· - : 

. new f igatllent .sµrg:i.c.~lly (pla_stic l.i.garn~fit} . _For such a 

new. ligament can. pe . used ligament mat:.e.rial . removed from .. -· . ... . . . ·. :· .. . : ': . .· . - : . ·.· : .. _ :.;·;· _:::, . . 

ano.the.r locatio:i;i .in the body, but p),_a.~t:i.p material (plas-
tic ii.game.nt>., .ca_n also ~-e. e~ploy~c:i .· f'or..·~~-is puXJ>ose. The 

fixip._g of .!:.he li~ament .can t;~ke _pla_(:~ ·;c:,_~. instance by·. 
. . . .. . . ' . ,. ~ . . . ·. 

me_a~s 9f a scr~w w~ ch toot}led r~~g, s~~ples •· a b_one plug, 

a toothed plug ~!1-d.so on. Fixi~g by·m~a.~s .of a bone plug 
. . ,. . . . . . .. : ··.: ~ . ,. '.: ... ,:" ~ . . . 

. . . entails a cont.inuous. opening being a;r~anged in a bone 

part. through whi:~h. the ,ligament fo~ .·.:t::ixi'n~ i~ piaced. The 
. . : . .·. . ~ . ~ ; .. ·. · .. :. , :··. .. . ; . . 

b9q~ .. _segment com::Lng · f:c:om the. bon~ Pc,l:t:t arid. used . for 
making the continuo~~-opening is sub~eq~~ntiy,plac~d in 

the .ligame.nt su_qh th~~ ~h~ l_iga~ent 'is: ¢1~mped ·fi~edly in 
. . . .. . ' .· .· : . ' : . . . . .. ~ . . . . ·; ; . .''. ·.: .. . . . 

the -continuo~s ·9pening by th_e. bone ~eg~~pt or bone. pl\lg. 

All th~!?e f i.x;i~g_ .mE!Chods a.~e freq1J.~I1t:i.Y, :'l,:aed singly or in 

co:mbination. · · ... _, 
•:· ···. : ,. ' . 

. Drawback~ .. ,of tpe exis.t:tng f.:t~ing method are t~at it 

is difficult ·-~~·: .. b,rillg the .. lig~m~~t t:~;_>·and._hold it at, 

the .. correct·. t~ns~on: ... The .consequ~11~~, 'he·f~~f i~· ~educed 
·. . ·.· ~· . . . .· .. : : ) : . . ' . . .. 

function, p~in arid a sensation of i~st:Cl.bllity. A. drawback . .. . ' . . . . . . . . : : . . : ~. ' . : . ,. .. ' 

which applies par~ic;:ular.ly to a li_g~m~nt. _manufacture~ 

from a .. lig~m~n:;'.:m~t:erial r,emove9, i:i:om:· an6t_h~~· location in 

: the .. pody .(homol9gpu_s) is .that a ligarn~·rit: pperat~vely 
'. . :· ,.. . .. . '. 

arranged at. the .. corre~.t: __ t~nsion can slacken in the course 
of.,_ time whereby .·i11st;ab:ili.ty one~ -~gain .. inc~·eases. A · 

drawback to. plastic . l.igam~nt ·m~te~i~l·; i~ ·that t.hfs has a 

.finite- .l~fe-sp~~· ~o .that it. g~:~~rall·; pte~k~ -~ft·e.r a 
~ . . . .: . . . .. . •.... , . . . . . ... . . 

numper of yeap~. Th~ 1 ig.ament will the.n'. h~ve to be r~ -
, ~ :. y:.: . -< -~·· 
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placed and this is only possible by means of another 

maJor opera=.ion. 
The object of the present invention is to fix a 

ligament to a bone part such that it is very simple to 
s hold the ligament to or vary tension respectively to 

replace a fixed ligament with another. 
The present invention provides for this purpose a 

fixing element for connecting a ligament to a bone part 
of a human or animal, comprising: 

10 - a hollow, substantially cylindrical element fixable in 
the continuous opening in the bone part, and 
- an engaging element for the ligament anchorable in the 
cylindrical element at least at two mutually ditfering 
axial positions. The outer wall of the cylindrical ele-

15 ment is preferably provided with a profile for a stable 
anchoring thereof in the bone part~ The cylindrical 
element forms the engaging option for the engaging ele­
ment which is connected to the ligament. The engaging 

element is connectable in relatively simple manner to the 
20 cylindrical element whereby displacement of the engaging 

element relative to the cylindrical element is compara­
tively simple to realize or whereby it is possible to 
release an engaging element with ligament fixed thereto 
from the cylindrical element and to replace it with a new 

25 ligament likewise provided with an engaging element, 
irrespective of the ligame~t type. It will be apparent 
that it is of great importance herein that the cylindri­
cal element be rigidly connected to the bone part. The 
operative technique to be used does not differ greatly 

30 from the usual technique. For a simple connection between 

the cylind=ical element and the engaging element the 
inner wall of the cylindrical element is preferably 

provided with a profile for co-action with the engaging 
element for the ligament. This internal profile can more 

35 preferably be formed by internal screw thread. For a 

simple and good coupling of the engaging element to the 
cylindrical element the outer side of the engaging ele­
ment is preferably also provided with a profile for co-
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actio~;: ~ith t,~~ _ip~7r si~e of the cyli~~ri~a~ . e·:~ement. 
This.profile ispr~terably also formed.by screw thread. 
R~~dju.i:H:m~I1~ 9.f·. ~·he iig~~e:ri·~ t~nsi~n C:ari: ·take plac~ ·fo~ · 
inst:ap~~ .us~.J.lg. ~-:· iimit~-4 :~~~~l"c~i ~per~.tion such as for. 

instanc.e wi~h an:: in~:isi~n und~~ i~cal ~ilaesthetic. 'rn a 

prefe;-re.d embodim~.:mt it .. ~s pos~ible to provide 'the ·:f ix:Lng 
·~i.e~~.nt" wi.tll. ~dj~sting ·~-~~:~~·:···~~nt~~llab:ie "from a ais-

·: · ... :. .. . . ·. . . . ~ : . {, :.:. ; : . :: : ·: : .. ,. . . .. ~ '': . . . . 
tance. H~rein. can be envisaged for instance micromotors 
or ip~uct:io~ principle:~·.:. -~~e. ~~ns.ion dn:\:he. ligament ·~~n 
then..'~~ adj~s.ted' "in the .fi~ld;,. using i' ·re~ote control 6r 

.on a. ~ro.d~~~i.o~ ·I;.ine or. wh.~fi~ :~he pa.t:L'~rit .is c~nne~t~d '·~P 
. to. ·.a kn.~~· .l~xity measuring .a.pparatus. bt;he~ -~9luti6ns are 

' . . . '·. . . ~ ;. . ~ : .. : .. '·.···:· . . .. 

als<? _conceivable, in this :17espect, such __ 'as_. for inst:ance 

temperature-sensitive m~~erials or acij~·sting ·means con-
trollable .. PY mean.s of a moving magneti~:,.f-ield. . ... · 

. . ·-. . . . ·. . . . . . . . ·. · .. ' 

.Qwing t.o t:he con~tructiori w{th th~· hollow cylindri-
: ." . . ' . . . ... - ~ . .. 

cal e].eme~t.which is permanently anchorable in the "bone, 
the a~ti.ons. r~~~d.red f~~ :~: -~o~sibl~ ·r~~'i'sion are ~ery . 

li~ited ·an~ the revisi~Il:. ·~itn~ -·~an. b~ m_~ikedly redub-~cf 
20 c:ompared with.t;.he revisiqn_time for an existing ligament 

anchoring. The revision. ~an be _'_perform~d · arthroscopi- · 
~ ; ·.-·. :. 

cally. 

o~ at l~ast one side of the.cylindrical element the 
... . . ' . . .. .. .. - ., .•... , 

inner sige preferab+y transposes smoodli'y. into the .. end 

25 wal~ of t;he. ~ylind~i~al eleme~t .·.When ·_i,he cylindri~al 
element is placed in the boI,ie part.such that t:he smooth 

. . . - . . - : . . ·~ . . . . 

transit~o,i:~:~ o~ ·the inner,. side in~o th~ _-e~d, \11~11 forms the 
si9-,e ai~ng. which t~e. ligament is carried into the cylin-

• • • •. ·. • ' • .· • •' ·• I,; • 

dric.~l: elem~:p.t;., ,. ~xcessive. wea'.l'.".· of t;.he ,~_igiament resulting 

30 from. contact wi_~~ a,:_!3_harp edge ·can be prevented . 
. The. engaging element. is. ~:~~f e;ably:··provided" with 

:'· ·. :', 

means_ for, clarq~ing the ligament. Clain~:i..rtg of the_ ligament 

has the ~d:van_ta~e that th~ ligament ma:t'~rial ·1s hereby 

not d~maged, or hardly so, and that the''" ligament length 
. ; . . - (.· .. ; 

35 required for a particular operation remains as limited as . . . . ·. .. . .·. . :::···· 

possible. The engaging element can. be u'sed irrespective 

of the type of implant (homologou~";-' pl,~:~ti= lig~~en.t or 

combination) . 
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In a pref erred embodiment the engaging element 
comprises a continuous opening in which a clamping ele­

ment is anchorable for clamping the ligament. Such a 
clamping construction is very reliable and. moreover 

5 simple in use. 
In another pref erred embodiment the engaging element 

is connectable to the cylindrical element with interpos­
ing of a resilient element. By means of such a resilient 
connection the ligam~rit tensioR can be held constant 

10 despite for instance stretching of the ligament material 
occurring in the course of time. Another advantage is 
that peak loads on the ligament can be at least partially 
absorbe~ by the resilient element. whereby damage to a 
ligament will occur less quickly. 

15 In yet another preferred embodiment the engaging 
element is provided on the side remote from the ligament· 
with at least one recess and/or proj'ecting part ·for 
engagement of adjusting means for altering the position 
of the engaging element relative to the cylindrical 

20 element. By means of this provision it becomes possible 
to vary the tension on the ligament post-operatively 

using a very small incision. By inserting an adjusting 
means, for instance.in the form of a spanner, into the 
incision such that it co-acts with the recess and/or 

25 projecting part it becomes possible to alter the position 
of the engaging element relative to the cylindrical 
element. A major surgical operation is therefore no 

longer necessary to change the tension on the ligament. 
The invention also relates to a ligament fixed with 

30 at least one fixing element to a bone part. It is possi­
ble to anchor the ligament on two sides with the fixing 
elements according to the invention· but significant 

advantage can already be achieved when one side of the 

ligament is fixed with the fixing elements according to 
35 the invention while the other side can be fixed according 

to a method of the prior art. 
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Th~ . .present ~nvent;.ion will b~. fµrth~f:::elµcida~,e? .. 

with :reference to the .. non;-limitative .embodi.men~s shown in 
• • . • - . • ., •. , . .•. • .. , ..•.. , •.•. '. ·. .. :.':.:';· . •• • • • r . 

. . -:~he!: f.ollowing figures .. · HerEp.n :_, 

Fig. ·l, .~how.s a <;:1::1:; .. ~W9-Y perspec~,~y~ view. of a, ]cnee 
5 prqyided,, with a lig~ment:. eixed.: on one ... s~de with a fi:~cing 

.... ··.- ... _, ... . .. :.··. . 

~le,m~nt CiC:<;or~ing to ,~,l'.loe .. iny~~_tion_, .: . 

. : Fig •. 2 is a persp~_ctiv~.,. v;iew .o~ )3·_:. fixi.ns elem(!!nt,. 

according._: t;o · the inv.~ni:;ion. :. :~_no . . . 

, . F~g. 3 is a per,spectiv,e view of another fixipg .. . . ... .. . - .. . . , ......... _. 

10 element according to th~ -~_,l'.ly:e17tion .. 

Fig. l:shows. a knee.j;oint 1 of a: human pody_wh;i.chis 
. . . --~· . - '· ,,, .. , :. . : ~ :, . ·. . ... ·, 

p~rt:l.Y c~e. .. aw~Y~. -~ lig;~~~-~t .~ is f:ixe9': a;ti;isiap.y in 
. : .kn~e~, j 9int 1 •. A+r~nged. ,,for this purpose ~n both an. upper . . . . . . " ' . ... .. : . 

bone part 3 and a lower bone part .4 ... are. respective con-
. . .. . .. ·- . . . . .. ·.: • .·.. • . • : ,. '· .:.·· .: ·:. ! . . ·' - '. ., • .. :· · ..... ;.: .. ">. • ·:: ' • • • • - • •• : : 

15 tinuous_:9P~l1ings _s, 6 .;_'Ligament ~ is ~.ixed· to lower. bqne 
.. . ' .. . ... . . . .. ;.·. -~ . . . ~ ,., .-

: ·:part 4. by _means: of a. -~taple ·7 known :i.n. the prior art.· . . . .. - '·:':•'• ·:.' . '... ··,·- .. . .. . . ·.:,:··· 

·:: ,,sµch a· cop.11e.ction of--1.i:garnent. 2 .tq lower. bone. part 4 . -- ' . . . . .. .. . . . . ' .. ~- .'" '.. . . : ·• '. 

provides a ri_gid. ,cop.nectiqn_ -which can. only b~ relea,sed by 
. . . . - --.· ,.. . . . ... . . :: ... ·. . '· ~ . 

way of a surgical operat·ion .. :J;t j,s al~o <;iiffi,cult: here;i.n 
·•' ... .. .. . ..... .. · ... · .. '. . . 

20 . ·: .. to. f.:i.~. the .sa,~e staple . 7 .f.or .a secon.d ,.ti.me at the same 
.. . . : . - ' . ~ . . . . .. 

. : position on lower pone .. _part;. ,.4.. . ... 

, :I.n µP.R.~:r bone part .. 3 a .,f~xing el.e.me.nt a ~cc;o:r:di,ng to 
. . . . .... . ' ·' ·' .· . 

· ·· tpe ·invention is- arranged i'n .the .c:on.tinuous · opening 5 .. 
. . ... . ..• . .. . . ,., .. :, . . . 

The siP.e of tpe fixing,: e:lel!lent fac.ing. toward ligament.~ 
. •.. . .. .. . -- :· .. . . . 

25 i$·: prov_iqed.-w:i th an ... edge ~ : round.E!,d. on .:~he in~~.d,e . to .. 

p:c:event: we~;r of lj,g:ament, 2 ... w}lere .it .. enters fixing .e.lement 
. . :· . . . . ........ .. . . 

8 ... Refer-enc~ i.s mad.~ to .the. fol],.o:~ing figures for a 
. . . .. .. . . . . . . ... ' : , .. · . 

further .elµc~.d,atic:m qf ,.fixing .elet;nent. -;8 .. · . . .. .. . , .... '• .. • ;,;.' .· . .t:···· ..... 

:Fig., :2 shows .a ~;xing_, element l,Q received in. a bone 
. ... . . .. . . ·.··· . ~ ·. .. . . 

30 part 3 ... Fj,.x.:ing· element; iq comprises.~, cylindJ:,"iC:=al. element 

11, the outer siqe of/~·!hich; is. prov~q~d with.,a profil~d 

edge. for a, $table fix~ng. qf •• cyi;ndrigal, element 11 in the 

.·bone material 3 .. Cylindrical element,,11 takes a hollow 
• ., : .. • '·· • • •• , . . ; -~ i : • .. ·' 

form such tl).at the. inner, .wall .is proviqed .. with an inter-
: .. _':_.=· • '." ' • . I .• ··' • •·. • • • ,· 

35 nal ~i:::rew thread 12. S:~.tu~t,ed ;in ,cylindric.a+ element 11 
~ .. . . . ' . . . . . 

·is an engaging elemenP,, .13 p~ovide,d, .w:p:h an ex~errial ~crew 

thread '14, which sc::rey.':. tJi;refid .14 co-:-apts :wit;h. internal 

screw· threac:l .12 of cy;l.·.;i.;norical elemenF 11. By rotating 
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engaging element 13 relative to cylindrical element 11 
the former will be displaced in axial direction. This 
axial displacement of engaging element 13 will change the 
tension on the ligamertt 2. By placing for instance a 

5 spanner 15 in recesses 16 arranged in the end wall of 
engaging element: 13 the tension on the ligament 2 can be 
varied in very simple manner. Ligament. 2 as shown in 
these figures is constructed from a large number of 
fibres 17. Other ligaments are however also conceivable. 

10 For fixing of engaging element 13 to ligament 2 the 
engaging element 13 is. provided with a recess 18 in which 
a clamping ·element 19 is situated.Clamping element 19 
can be -anchored in recesses 18 such that the fibres 17 of 
ligament 2 are clamped between clamping element 13 and 

15 the wall of the recess .. In this figure the clamping 
element is provided for this purpose with a screw thread' 
which co-acts with an internal scr~w thread arranged over 
a part of the length of rec~ss 18. Other solutions can 
however also be envisaged herefor. 

20 Fig. 3 shows a fixing element 20 with a construction 
which differs from the fixing element 10 shown in fig. 2. 
The fixing element 20 shown here likewise comprises a 
cylindrical element 11 which corresponds with the element 
shown in fig. 2. On the side where ligament 2 can come 

25 into contact with cylindrical element 11 the latter is 
provided with a rounded edge 21. Situated in ·cylindrical 
element 11 is an engaging element 22 with a hollow_ jacket 
23, this latter being provided with an external screw 
thread 24 for co-action with internal screw thread 12 of 

30 cylindrical element 11. By rotating fixing element 21, 
which is simplified by a protrusion 25 mounted on jacket 
23, the position of the jacket can be varied in axial 
direction relative to cylindrical element 11. At variance 
with the construction as shown in fig. 2, a clamping 

35 block 26 greatly reseritbling.clamping element 19 as shown 
in fig. 2 is received for free axial ·movement in jacket 
23. The operation of the clamping block will not be 
further elucidated in these figures. Clamping block 26 
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·suppo-rts by means of a spring 27 on ja_,c:~et 23. The ten-... r. 

sidti" C>n. ~iga:ment ·2 will hereby remain ·constant in the 
··case ~f ·.:~.:nall · cha~ges in. ~h~. Jength of 'ligament 2; the 

changes in lengt:h of lig'~~~ilt. 2 can be .absorbed by the 
sorina 27 .... The fixing _el.eroent 20 shown ·in this figure 
t~ere~or~ has the .a4van~~~~ . t.~at i~ ·:'.t·h~; 'hase of small 
changes in .the ·l~ngth of. -t.h~ ligame~t: ':{:readjustment does 

,. . ., . . . . '. . : ~: ··. . ~ . . : ~ .. , . : . : ,·· . . 

not have to be. carri.ed out in order "to '-retain a constant : '" .. , ... 

tension .on ligament .. 2 . 
.. _.. ···:;·,; .·: - :· .. : 

***** 
.··.•· 

. ~. . 

'· .. _·.:· . 

.. : ;-.. 

. .. . : :··. 

~- ; 

.· ',. ·::,· .. ·.·:· •: .. ·-;.; 
.,.:.· . .. .... , .. 

·.:., .... ;-:. '. 

i-· . 

. ·•· .· 
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THIS SHEET HAS BEEN 
REPLACED 

1. Fixing element for connecting a ligament to a 

bone part of a human or animal, comprising: 

- a hollow, substantially cylindrical element fixable in 

the continuous opening in the bone part, and 

5 - an engaging element for the ligament anchorable in the 

cylindrical element at least at two mutually differing 

axial positions. 

2. Fixing element as claimed in claim l, wherein the 

outer wall of the cylindrical element is provided with a 

10 profile for a stable anchoring thereof in the bone part. 

3. Fixing element as claimed in claim 1 or 2, where­

in the inner wall of the cylindrical element is provided 

with a profile for co-act.ion with the engaging element 

for the ligament. 

15 4. Fixing element as claimed in claim 3, wherein the 

internal profile of the cylindrical element is formed by 

internal screw thread. 

5. Fixing element as claimed in any of the foregoing 

claims, wherein the fixing element is provided with 

20 adjusting means adjustable from a distance. 

6. Fixing element as claimed in any of the foregoing 

claims, wherein on at least one side of the cylindrical 

element the inner side transposes smoothly into the end 

wall of the cylindrical element. 

25 7. Fixing element as claimed in any of the foregoing 

claims, wherein the engaging element is provided with 

means for ~lamping the ligament. 

8. Fixing element as claimed in any of the foregoing 

claims, wherein the engaging element is provided on the 

30 outer side thereof with a profile for co-action with the 

inner side of the cylindrical element. 

9. Fixing element as claimed in claim 8, wherein the 

profile on the outer side of the engaging element is 

formed by screw thread. 
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10. Fixing element as claimed in any of the forego­

ing claims. wherein the engaging element comprises a 

continuous opening in which a clamping element is anchor­

able for clamping the ligament:. 

S 11. Fixing element as claimed in any of the forego-

ing claims, wherein the engaging element is connectable 

t:o the cylindrical element with interposing of a resil­
ient element. 

12. Fixing element as claimed in any of the forego-

10 ing claims, wherein the engaging element is provided on 
the side remote from the ligament with at least one 
recess and/or projecting part for engagement of adjusting 

mean& for changing the position of the eng~ging element 

relative to the cylindrical element. 

15 13. Ligament with at least one fixing element as 

claimed in any of the foregoing claims, both fixed to ~ 
bone part. 

------ ----·--··---------------·----·· -------·-· ·--·-··-
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